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MEMORANDUM FOR FILE 

The USAF S a t e l l i t e  T e s t  Cen te r  (STC) has undergone 
an  e v o l u t i o n a r y  growth i n  c a p a b i l i t y  d u r i n g  t h e  p a s t  t e n  y e a r s .  
Beginning  w i t h  a s i n g l e  s a t e l l i t e  c a p a b i l i t y  i n  1958 t h i s  
f a c i l i t y ,  now o p e r a t i n g  w i t h  i t s  second generatio:: ef eqa ip -  
ment ,  has grown i n  c a p a b i l i t y  such  t h a t  dozens  o f  s a t e l l i t e s  
a r e  now c o n t r o l l e d  th rough  t h e  u s e  o f  common, t ime-shared  
r e s o u r c e s .  Tracking  s t a t i o n s  ( a n t e n n a e ,  t e l e m e t r y  ground 
s t a t i o n s ) ,  communications l i n e s  and equipment ,  computers ,  con- 
t r o l  and a n a l y s i s  rooms ( c o n s o l e s ,  p r i n t e r s ,  d i s p l a y  d e v i c e s )  
a r e  c e n t r a l l y  schedu led  and s h a r e d  by a l l  programs. 

T h i s  Advanced Data Subsystem (ADS) t o g e t h e r  w i t h  a n  Expanded 
E l e c t r o n i c s  and Communications Subsystem (EXCELS) was i n i t i a l l y  
d e s i g n e d  t o  h a n d l e  t h e  i n c r e a s i n g  s a t e l l i t e  p o p u l a t i o n ,  i n c l u d -  
i n g  t h e  Manned O r b i t i n g  Labora to ry  (MOL) ,  programmed f o r  t h e  
n e x t  f i v e  t o  seven  y e a r s .  F i g u r e  1 shows t h e  b a s i c  f u n c t i o n a l  
concep t  employed by t h e  STC; f i g u r e  2 shows t h e  c u r r e n t  a r r a n g e -  
ment of  t h e  data  subsystem; f i g u r e  3 shows t h e  ADS as o r i g i n a l l y  
conce ived  and f i g u r e  4 shows t h e  o p e r a t i o n a l  concept  t o  be  
employed i n  t h e  ADS/EXCBLS e r a .  

A t h i r d  g e n e r a t i o n  of equipment i s  now b e i n g  i n s t a l l e d .  

S e v e r a l  f a c t o r s  ( p r i m a r i l y  c o s t s  and s l i p p i n g  ADS 
s c h e d u l e s )  have caused t h e  A D S  c o n f i g u r a t i o n  t o  b e  a l t e r e d  from 
t h e  o r i g i n a l  concep t .  I n i t i a l l y ,  a t  l e a s t ,  t h e  MOL program w i l l  
b e  t h e  f i r s t  t e n a n t  of a new b u i l d i n g  b e i n g  b u i l t  t o  house t h e  
ADS/EXCELS equipment as w e l l  as up t o  t e n  new Miss ion  C o n t r o l  
C e n t e r s .  These Miss ion  Con t ro l  C e n t e r s  w i l l  b e  c o n s t r u c t e d  i n  
modular  form t o  p rov ide  f l e x i b i l i t y .  The b a s i c  u n i t  w i l l  b e  a 
30 f t .  x 30 f t .  module. Walls w i l l  b e  non-load-bearing and 
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z a  removable  so  t h a t  t h e  c o n t r o l  c e n t e r  s i z e  can be ad jusFed  accord-  

i n g  t o  t h e  program requ i r emen t .  
n o t  y e t  been r e a c h e d ,  it a p p e a r s  t h a t  two CDC 6600  computers  
(one  p r ime ,  one backup) w i l l  b e  used by MOL i n  l i e u  o f  t h e  
C D C  3800 computers shown i n  F i g u r e  3.  The CDC 3800 w i l l  r emain  
i n  t h e  p r e s e n t  da ta  sys tems b u i l d i n g  t o  c o n t i n u e  t o  h a n d l e  
non-MOL work. 

Although a f i n a l  d e c i s i o n  has 

The ADS/EXCELS c o n r i g u r a t i o n  has as d e s i g n  g o a l s :  
I 

0 hand le  more s a t e l l i t e  da t a ;  
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2.  improved a v a i l a b i l i t y  o f  equipment th rough  reduc-  
t i o n  i n  t r a c k i n g  s t a t i o n  t u r n a r o u n d  t imes ,*  o n - l i n e  
f a u l t  d e t e c t i o n ,  c e r t a i n  equipment redundancy,  and 
g r a c e f u l  d e g r a d a t i o n  o r  " f a i l  s o f t "  f e a t u r e s  i n  t h e  
s o f t w a r e ,  and;  

3. improved c o s t  e f f e c t i v e n e s s  th rough  d i r e c t  u s e r  a c c e s s  
and c o q t r o l  of t h e  s y s t e m  and " r o l l - i n / r o l l - o u t "  
main tenance  o f  equipment such  as p r i n t e r s  and c o n s o l e s .  

The o p e r a t i n g  concept p r o v i d e s  f o r  d i r e c t  a c c e s s  t o  
t h e  c e n t r a l  da ta  bank from any o f  t h e  major  f u n c t i o n a l  g roups  
(ne twork  c o n t r o l ,  m i s s i o n  c o n t r o l ,  da t a  s y s t e m  o p e r a t i o n s ,  
communications and s p a c e c r a f t  a n a l y s i s )  by  means o f  v a r i o u s  
e n t r y  d e v i c e s  (a lphanumer ic  keyboards ,  f i x e d  f u n c t i o n  keyboards ,  
paged-over lay  keyboards ,  l i g h t  p e n s ) .  Data are p r e s e n t e d  v i a  
high-speed p r i n t e r s  and ca thode  r a y  t u b e s  (CRT'S). C o n t r o l  o v e r  
t h e  total s y s t e m ,  i n c l u d i n g  t r a c k i n g  s t a t i o n s  i s  e x e r c i s e d  by 
two f u n c t i o n a l  organiza t ions- -by  network c o n t r o l  from a Network 
C o n t r o l  Cen te r  and b y  any of  t h e  s e v e r a l  m i s s i o n  c o n t r o l  g roups  
from any number of Miss ion  Con t ro l  C e n t e r s .  Network c o n t r o l  
i s  concerned w i t h  network ( r e s o u r c e )  s c h e d u l i n g ,  c o n f l i c t  r e s o l u -  
t i o n ,  ou tage  r e p o r t i n g ,  maintenance c o n t r o l ,  c o n f i g u r a t i o n  
c o n t r o l ,  communications c o n t r o l ,  data  s y s t e m  c o n t r o l ,  and 
i n t e r - a g e n c y ,  i n t e r - r a n g e  and r ecove ry  f o r c e  l i a i s o n .  Because 
of t h e  many s p a c e c r a f t  t o  b e  suppor t ed  w i t h  f i x e d  r e s o u r c e s ,  
s c h e d u l i n g  and c o n f l i c t  r e s o l u t i o n  have become t h e  two most 
c r i t i c a l  a c t i v i t i e s  performed by  network c o n t r o l .  Each Miss ion  
Control Cente r  has complete  c o r i t r s l  ~ v e r  n e t x o r k  r e s i i~ rc2 - s  
a s s i g n e d  i t  d u r i n g  t h e  p e r i o d  schedu led .  T h e s e  p e r i o d s  r a n g e  
rrom Less t h a n  t e n  minu tes  f o r  low a l t i t u d e  s a t e l l i t e  p a s s e s  
t o  s e v e r a l  hour s  for h i g h  a l t i t u d e  s a t e l l i t e s .  Upon comple t ion  
of  t h e  pass, a l l  network r e s o u r c e s  (communicat ions l i n e s ,  b u f f e r  
computers ,  t e l e m e t r y  ground s t a t i o n s ,  a n t e n n a e ,  e t c . )  a re  
r e t u r n e d  t o  network c o n t r o l  f o r  r e s c h e d u l i n g  t o  a n o t h e r  program. 

1 0  31-JHF-f cm 

At tachments  
F i g u r e s  1 - 4  

*Design g o a l  i s  one minute  s a t e l l i t e - t o - s a t e l l i t e  u s i n g  
t h e  Space Ground Link S u b s y s t e m  ( S G L S ) .  
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